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Objective: To evaluate the efficacy and safety of the
interventional techniques in the treatment of renal vascular
injury.
Methods: A total of 16 patients with renal vascular
injuries were treated by superselective arterial embolization.
The renal injuries resulted from renal biopsy in 7 patients,
endovascular intervention in 2, percutaneous puncture and
pyelostomy in 2, local resection of renal tumor in 1 and
trauma in 4. With regards to clinical manifestations, there
was hemorrhagic shock in 8 patients, severe flank pain in
14, and hematuria in 14. CT and ultrasonography confirmed
that 15 patients had perirenal hematoma. The embolization
was performed with microcoils in 13 and standard stainless
steel coils in 3 patients, associated with polyvinyl alcohol
particles (PVA) in 9, and gelfoam particles in 6 cases.
Results: Renal angiogram revealed arteriovenous fis-
tula in renal parenchyma in 9 cases, pseudoaneurysm in 3
and extravasation of contrast media in 4. The arterial embo-
lization was successful in all 16 cases in a single session.
The angiography at the end of therapy showed that abnor-
mal vessels had disappeared without other major intrarenal
arterial branch occlusion. In 13 patients with hemodynamical
compromise, blood loss-related symptoms were immediately
relieved after blood transfusion. In 14 patients with severe
flank pain, the pain was progressively relieved. Hematuria
ceased in 14 patients 2-14 days after the embolization
procedures. The renal function was impaired after the pro-
cedure in 6 cases, in which preoperative renal insufficiency
was exacerbated in 3 and developed new renal dysfunction
in 3, 2 of whom received hemodialysis. The ultrasonogra-
phy showed that perirenal hematoma was gradually ab-
sorbed within 2-6 months after the procedure. All patients
were followed up in 6-78 months (mean, 48 months). Six
patients died of primary diseases (5 cases of renal failure
and multiple organ failure and 1 case of malignant tumor).
Ten patients survived without bleeding and further
intervention. The deterioration of renal function did not
occur and the serum creatinine and blood urea were in nor-
mal range.
Conclusion: Transcatheter selective renal arterial em-
bolization is a safe and effective method in the treatment of
renal vascular injuries.
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Renal vascular injury is uncommon in clinic andmost of the patients suffer from iatrogenicinjury, which is secondary to renal puncture
and biopsy, percutaneous puncture and pyelostomy,
endovascular intervention, renal or retroperitoneal
surgery,and so on.1,2 A fewcases are caused by trauma.
If patients have low back pain, hematuria, hemorrhagic
shock, retroperitoneal hematoma, or bleeding as the
first symptoms, which indicates that the injury involves
large blood vessels, they should be given active treat-
ment in order to avoid severe consequences.3,4 We re-
ported 16 cases of renal vascular injury treated with
interventional therapy in order to explore the safety and
efficacy of this method.
METHODS
General data
From June 1996 to May 2008, 12 cases of iatro-
genic renal vascular injury and 4 cases of traumatic
renal vascular injury, 11 males and 5 females, aged
from 32- 69 years ( mean 43.8 years), were treated
with intervention technique in our hospital. There are 14
cases of severe lower back pain, 14 cases of hema-
turia (including 9 cases of gross hematuria) and 8 cases
of hemorrhagic shock. CT and ultrasound examinations
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revealed 15 cases of perirenal hematoma. The injury
mechanism and clinical diagnosis and treatment were
as follows.
Seven cases received renal puncture biopsy. All had
chronic kidney diseases and indications for renal biopsy
and no clotting dysfunction were observed. The 18-G
needles wereused in puncture. Theprocedure was simi-
lar to the previous study.5 Within 30 minutes to 16 hours
after operation, the patients suffered from low back pain
which was progressively aggravated. There were 3 pa-
tients with gross hematuria, 4 with microscopic hema-
turia and5 with hemorrhagic shock symptoms (including
decline in blood pressure, increased heart rate, lower
hematocrit, cold clammy extremities). Emergency ul-
trasound and CT examinations showed the retroperito-
neal – perirenal hematoma at puncture side, including
4 cases in left side and 3 cases in right side. Six cases
were given hemostatic agents and blood transfusion to
compensate blood volume, but blood pressure was
unstable, soemergency angiography and interventional
therapy were conducted. One patient received conser-
vative treatment and obtained stable vital signs. The
hemoglobin and red blood cell counts returned to the
preoperative level. However, on the 5th day after
puncture, blood pressure dropped to 80/50 mmHg and
hemoglobin decreased from 110 g/L to 85 g/L. Emer-
gency intervention therapy was indicated.
Two patients with left kidney injuries underwent
angiography and endovascular intervention. One re-
ceivedcervicalarterystent-graftplacement andtheother
underwent cerebral angiography and middle cerebral
artery balloon dilation. Two patients had similar clinical
course. After finishing the intervention and before re-
moving vagina vasorum, patients complaint about waist
pain on the left side and the pain was progressively
aggravated. The patients were sent back to the ward
and given painkillers, without any relief. In one case,
blood pressure decreased from preoperative 140/80
mmHg to postoperative 90/40 mmHg and hemoglobin
decreased from 130 g/L to 80 g/L. The other patient
had no change in blood pressure, with gross hematuria.
Emergency CT scanning revealed a huge hematoma
around the left kidney in two patients.
Two cases received the percutaneous pyelostomy
of right kidney because of bladder cancer. At the end of
treatment, a small amount of fresh blood was observed
in drainage tube. At 30 minutes after operation, 150 ml
and 250 ml fresh blood were drained, respectively. The
patients presented low back pain and gross hematuria.
Ultrasoundand CT scanningdemonstrated ahematoma
around the right kidney.
One patient underwent local resection because of
right renal cancer. Gross hematuria occurred after
operation. Hemoglobin was decreased from 125 g/L be-
fore operation to 75 g/L after opeation. Blood pressure
was unstable. The patient was given hemostatic agent
and blood transfusion, but it could not bring hematuria
under control. The cystoscopic examination showed
that bleeding was from the operation side. No retroperi-
toneal-perirenal hematomawas found inultrasound and
CT examinations
Among four cases of trauma (1 case of stabbing
injury and 3 cases of falling injury), three cases pre-
sented with progressively aggravated low back pain
within 3-6 hours. Two had gross hematuria and 1 had
microscopic hematuria. Three patients had the symp-
toms of hemorrhagic shock. Emergency ultrasound and
CT examinations showed retroperitoneal –perirenal
hematoma, 2 cases on left side and 2 cases on right
side. Hemoglobin and blood pressure were decreased
significantly. After hemostasis and blood transfusion,
blood pressure remains unstable, so the patients re-
ceived emergency intervention therapy.
Interventional therapy
A total of 16 patients underwent angiography and
interventional therapyinemergencyroom.Theangiography
of abdominal aorta and selective angiography of renal
artery and its branches on injured side were performed
as routine.
Superselective embolism was conducted in all
cases. Superselective angiography was done before
releasing the embolism materials in order to avoid
embolizing normal vessel branches. Recheck the an-
giography after embolization. During the procedure,
renal artery branches were embolized in 13 cases, ac-
cessory renal artery branches in 6 cases, and renal
capsuleartery in4cases.Microcatheters (Renegade-High-
Flow, Boston Scientific, USA) and microcoils (0.457 mm,
COOK Corp., USA) were used in 13 cases, including
4-12 microcoils with the diameter of 2-4 mm, associ-
ated with polyvinyl alcohol particles (diameter: 500-700
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µm, Boston Scientific, USA) in 9 cases. The 4-F cath-
eters and stainless steel coils (0.889 mm, COOK Corp.,
USA) were used in 3 cases, including 4-6 coils with the
diameter of 3 mm, associated with gelfoam particles
(1mm×1mm) in 6 cases.
After operation, antibiotics were administered for
consecutive 3days. The patients with remarkable symp-
toms of blood loss were given hemostatic and diuretic
agent. Postoperative re-examinations included blood
and urine routine, renal function, ultrasonics and CT.
RESULTS
Angiography
Therewere9casesof renalarteriovenousfistula, including
7 cases of local arteriovenous fistula (Figs.1, 2) and 2
cases of multiplearteriovenous fistula (Figs. 3-5).All had
early veinphase image. Pseudoaneurysm wasobserved
in 3 cases. Angiography showed that cystic vascular
structure in renal parenchyma was linked to renal artery
branches directly and had delayed disappearance, but
no early vein image (Figs.6, 7). Contrast agent extrava-
sation was found in 4 cases, in which contrast agents
remained in real parenchyma (Fig.2).
All 16 cases were cured in the first treatment. Opera-
tion time was within 30-100 minutes (x±s, 60±34
minutes). At the end of the treatment, angiography
showed that abnormal structure disappeared and no
extravasationof thecontrast agent wasobserved. Normal
renal artery branches were preserved.
Clinical improvement
All 13 patients with significant symptoms of blood
loss were give blood transfusion after embolism. The
symptoms were relieved rapidly and vital signs were
stabilized. The hemoglobin and hematocrit stopped
declining. As for 14 patients with acute low back pain
before surgery, pain had not been aggravated after op-
eration and was eliminated 2-4 days later. Among the
14 cases of hematuria (gross hematuria in 9 cases,
microscopic hematuria in 5 cases), 12 patients had no
hematuria within 2 to 6 days after operation (without
microscopic hematuria). In the other 2 cases, gross
hematuria was gradually reduced and sustained for 1
to 2 weeks, then disappeared, which may be due to
incomplete embolism. Postoperative renal failure oc-
curred in 3 cases (on the 2nd day after the embolization,
plasma urea increased to 9.0-12.5 mmol/L and plasma
creatinine increased to 125-160 µmol/L. Normal refer-
ence value of plasma urea: 1.8-7.5 mmol/L; normal ref-
erencevalueof plasmacreatinine: 30-110µmol/L).Three
patients with preoperative renal insufficiency were ex-
acerbated (creatinine level was 30-50µmol/Lhigher than
the preoperative value, plasma urea was increased by
2.0-5.5 mmol/L) and all of them had chronic kidney dis-
eases before operation. Among 6 cases, 2 cases re-
ceived blood dialysis treatment and 4 were given low
molecular weight dextran-40 and diuretics.At discharge,
the serum creatinine and blood urea returned to the
preoperativelevels.
The patients were examined by ultrasound at the
intervals of 2-3 months. It showed that the retroperito-
neal-perirenal hematoma was absorbed gradually in
postoperative 2 to 6 months, without special treatment.
In 1-12 months follow-up, 8 patients were rechecked
by CT scanning and it was found that perirenal he-
matoma was absorbed predominantly or completely
(Figs.8, 9), including 5 cases with focal renal infarction,
in which the scope volume accounted for 10% to 20%
of kidney. Among 16 cases followed up in outpatients
department from 6 to 78 months (average 48 months,
x±s, 38±32 months), 6 cases died of primary diseases
(5 cases had chronic kidney disease and renal failure
associated with multiple organ failure and massive or-
gan hemorrhea and 1 case had malignant cancer) and
10 patients survived with the general good condition.
The blood pressure, serum creatinine and urea were
within normal ranges.
Fig.1. Selective renoarteriography of local arteriovenous fistula in
left kidney. At 12 hours after left renal biopsy, selective angiogra-
phy of left accessory renal artery demonstrated early phase im-
age of subsegmental arteriovenous fistula and left renal venous
tributary ().
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Fig.5. Multiple arteriovenous fistula in right kidney. After selective
embolism of renal artery branches, selective angiography demon-
strated that the right arteriovenous fistula disappeared and nor-
mal branches were preserved ().
Fig.6. Pseudoaneurysm in right kidney. The patient underwent
local resection of right renal cancer and gross hematuria sus-
tained for one week. The angiography of right kidney showed the
giant pseudoaneurysm in the middle-inferior part ().
Fig.7. Pseudoaneurysm in right kidney. After selective embolism,
the angiography demonstrated that the pseudoaneurysm disap-
peared and normal branches were preserved ().
Fig.2. Local arteriovenous fistula in left kidney. The abnormal re-
nal artery branches () were embolized by microcoils. The an-
giography showed that arter iovenous f is tula completely
disapeared and contrast agent flew out of vessels and remained
in renal parenchyma ().
Fig.3. Multiple arteriovenous fistula in right kidney. The low back
pain was aggravated and blood pressure decreased on the 5th
day after right renal biopsy. CT scanning showed the large perire-
nal hematoma in right kidney ().
Fig.4. Multiple arteriovenous fistula in right kidney. On the 5th day
after right renal biopsy, the selective angiography of right renal
artery demonstrated the multiple arteriovenous fistula (), infe-
rior caval vein () and renal capsular artery ().
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DISCUSSION
In the cases of renal injuries, iatrogenic vascular
injuries take the majority, accounting for 75% in this
study. In literature, the occurrence of perirenal he-
matoma after renal biopsy is 60%-90%. Most of the
hematomas are small (blood loss<50 ml), without clini-
cal significance.3,5 The incidence of large hematoma is
0.5%-1.5%, which is caused by kidney laceration or
severe artery damage. The clinical manifestations are
pain in renal region of the puncture side, full or bulging
waist, hematuria, and so on. The patients with blood
loss > 800 ml may have blood pressure decline, in-
creased heart rate, decreased hemoglobin, even shock.
The pain is severe and blood pressure / hemoglobin
decreases in a short period after the puncture. In these
cases, emergency bedside ultrasound or CT examina-
tion can be used for diagnosis.5,6 If the hemostats
administration, correction of abnormal clotting function
and blood transfusion can not control the bleeding, early
surgical or interventional treatment is suggested.
Currently, interventional therapy is the first choice.1,3
Endovascular intervention has a few complications,
such asrenal vascular injury. However, with the develop-
ment of interventional therapy in clinic, this tissue should
call more attention from the doctors. It is reported that
in the angioplasty and stent-graft placement of renal
artery, wire or catheters may get into renal parenchyma
and penetrate through renal capsule. However, it has
not produced serious consequences and only a few
patients need embolotherapy of renal artery branches.7
In this study, 2 cases of renal vascular injury had com-
plications after neurological intervention, which might
be due to that wire or catheters penetrated into the left
kidney. But the doctor did not pay much attention until
the patients complained about severe pain in left renal
region. Therefore, it is suggested that wire or catheters
should be inserted into the target vessels under X-ray
so as to avoid blind insertion of the wire-guided catheter.
Trauma can induce renal vascular injury, too. When
the patients have apparent low back pain, full or bulg-
ingwaist, hematuriaandhemorrhagicshock, emergency
bedside ultrasounds or CT examinations are used for
diagnosis. If the hemostat administration, correcting
abnormal clotting function and blood transfusion can
not control bleeding, early surgical or interventional treat-
ment is suggested.
Most of renal vascular injury belongs to the injury of
renal parenchyma and transcatheter arterial emboliza-
tion is the first choice.1, 3, 4 Surgery has been the main
approach in the treatment of renal vascular injury, but
there are some complex complications (such as chronic
renal insufficiency, hypertension, past history of kid-
ney surgery, multiple organ damage, etc.). Sometimes,
renal vascular injury is even complicated with giant retro-
peritoneal hematoma, complex multiple arteriovenous
fistula, hemorrhagic shock. In such cases, intervention
therapy has lower risk than surgery. So a timely renal
arteriography can be performed to confirm the injured
sites, then selective embolization can be immediately
conducted to occlude abnormal blood vessels and pre-
serve normal kidney tissue.4, 6, 8 In recent years, the
development of microcatheters, microcoils and high-
resolution digital imaging technology, has greatly in-
Fig.9. CT image of left renal vascular injury in 5 months follow-up
after selective embolism of left renal artery branches. It showed
that left renal hematoma was absorbed and the volume of kidney
recovered to normal. () indicated the steel coils used for
embolism.
Fig.8. Contrast agent extravasation after left renal vascular injury.
The patient had low back pain after cervical arterial stent-graft
placement. CT scanning showed the giant isodense hematoma in
left kidney (). The high-density part in posterior kidney indicated
contrast agent extravasation ().
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creased the accuracy and safety of intravascular
embolization. The efficacy, safety and biocompatibility
ofendovascular embolizationmaterialshavebeenwidely
recognized, so doctors can select embolization mate-
rials according to the type of vascular injury and per-
sonal habits.1,4
Superselectivecatheterization and angiography and
multi-angle projection are performed to find abnormal
blood vessels before superselective embolization. An-
giography should be comprehensive in order to avoid
missing the accessory renal artery and renal capsule
artery. If the patientswith renal failurewant todo dialysis,
iodine contrast agent is not anabsolute contraindication,
however, the doctor should try to reduce the dosage as
much as possible. Compared with the arteries in
extremities, renal artery intervention is more suscep-
tible to spasm. Preventive measures are necessary,
such as spasmolytic agent injection into renal artery
(100 µg of nitroglycerin each time).1,2 When the injured
arterial branches have arteriovenous fistula with high
blood flow rate, the conventional transcatheter
endovascular embolization has high risk of migration of
embolization agents and Foley’s tube could block the re-
nal artery at the injured side and release steel coils.8, 10, 11
The complication incidence of embolized renal ar-
tery branch is relatively low (10%-30%). The complica-
tions including renal post embolization syndrome, in-
fection or abscess, transient or persistent renal
dysfunction, renal artery thrombosis, hypertension,
bleeding or aneurysm at puncture sites of femoral ar-
tery have been reported in literature.1 Most of the com-
plications only need conservative treatment. Antibiotic
treatment should be given after operation to prevent he-
matoma associated with infection. The patients should
be rechecked regularly by ultrasound to closely observe
changes in clinical conditions. Once there are signs of
infection, surgical treatment should be given as soon
as possible.1,4 Renal failure after renal artery emboliza-
tion deserves more attention from doctors. The reported
incidence are 24%-30% in literature,3,6 and 37.5% in
this study, which is due to a high proportion of patients
with chronic kidney diseases. It is necessary to take
preventivemeasures, suchasrestrictionson theamount
of contrast agent, granting diuretic agents, improving
renal vascular circulation, and so on. The secondary
renal artery thrombosis of renal artery intervention has
been reported.6 It can be treated by spasmolysis and
local low-dose thrombolysis. Moreover, doctors should
pay attention to local bleeding.
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